SPECIFICATION 



SEMICONDUCTOR APPARATUS 

5 BACKGROUND OF THE INVENTION 

The presen'b Invention relates to a testing technology 
in the manufacturing process of a semiconductor apparatus. 

General tests conducted in the manufacturing process of 
a semiconductor apparatus are described referring to Fig . 8 . 
10 A functional test and a scan test are conducted in the 

manufacturing process of the semiconductor apparatus . 

The functional test is a test method in which a test vector 
is provided for a data input 8, logic calculation is exercised 
in combining circuits 3 , 4 and 5 , and a data output 9 , which 
15 is the result of the logic calculation , is compared to an expected 
value, thereby detecting faults. 

In contrast to that, in the scan test, flip-flops are 
randomly combined by means of scan chains independently from 
normal operation . In scan test mode , test data is shift inputted 
20 from a scan input 6, and values are set in the respective 
flip-flops. After the setting, clocks are input in normal 
operation mode, and a combining circuit sandwiched by the 
flip-flops in front and behind thereof is tested. Again in 
the scan test mode, the data is shift outputted from a scan 
25 output 7 to be compared to the expected value , thereby detecting 
faults in the combining circuit. 

However, in the described testingmethods , it is difficult 
to achieve compatibility between the fault detection with a 
high fault detection rate and the fault detection at the actual 
30 operating speed because of the following two reasons . 
• Reason 1 

The implementation of the functional test covers a 
variety of statuses subject to interinstruction dependences 
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and dependences result:lng from different: dat:a combxnatilons , 
and fur'bher, timings at: which ±nt:errup'b±ons , except:±on 
processing and t:he like are combined. It; Is , however , act:ually 
difficult t,o -test: all t:he described s'ta "buses In -terms of creating 
5 testpatterns andalso lmplement:lng such tests . Inbrlef , there 
Is a limit to the Improvement of the fault detection rate . 
# Reason 2 

The scan test Is generally Implemented at a speed lower 
than the actual operating speed, which precludes the 

10 possibility of detecting delay faults. Hypothetlcally , when 
the scan test Is Implemented at the actual operating speed, 
the toggle rate of the flip-flops (activation rate) becomes 
unimaginably large compared to the same In the normal operation 
allowing excessive current flow because all of the flip-flops 

15 are randomly combined. The excessive electric flow causes 
significant reduction of a power-supply voltage (IR-Drop) , 
which subsequently causes a lowered speed of a transistor making 
It difficult to detect the delay faults . As a result, the delay 
fault detection cannot be Implemented at the actual operating 

20 speed In the scan test. 

SUMMARY OF THE INVENTION 
Therefore, a main object of the present Invention Is to 
provide a semiconductor apparatus capable of satisfying both 
25 fault detection with a high fault detection rate and fault 
detection at an actual operating speed. 

The foregoing and other aspects of the present Invention 
will become apparent from the following description of the 
Invention . 

30 In order to solve the described problems, the present 

Invention Implements the following measures . Hereinafter are 
described plural types of measures for components. In which 
the components may be comprised of hardware or software, or 
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combination of hardware and software . 

1 . The semiconductor apparatus according to the present 
invention comprises : 

a processor having an instruction register inside 
5 thereof ; 

a pseudorandom number generating device, 
the pseudorandom number generating device activated in 
response to a test operation and generating pseudorandom 
numbers ; and 
10 an input switchover device, 

the input switchover device switching over between data 
input in normal operation and input of the pseudorandom numbers 
from the pseudorandom number generating device in the test 
operation to thereby output the data or pseudorandom numbers 
15 to the instruction register. 

More specifically, the apparatus is configured in such 
manner that the pseudorandom number generating device is 
connected to the instruction register via the input switchover 
device in the test operation so that the pseudorandom numbers 
20 from the pseudorandom number generating device are inputted 
to the instruction register. 

According to the foregoing configuration, the 
pseudorandom niimbers are used as instruction codes so that 
instructions are randomly implemented, thereby achieving a 
25 high fault detection rate. Further, the activation rate of 
memojry elements in flip-flops sandwiching a combining circuit 
in front and behind thereof can be at a level equivalent to 
the same in the normal operation. 

Therefore, the foregoing configuration satisfies the 
30 fault detection with a high fault detection rate and the fault 
detection at the actual operating speed. 

2 . In the case of implementing the instructions using the 
pseudorandom numbers in the measure 1, when the pseudorandom 
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numbers are t:he instructions that are not defined (undefined 
instructions) , the processor implements exception processing, 
which requires a longer testing time . Therefore , the apparatus 
is configured in such manner that , when the pseudorandom numbers 
5 are the undefined instructions, they are first converted into 
the instructions that are defined (defined instructions) and 
then inputted to the instruction register via the input 
switchover device . 

More specifically, in the measure 1, the configuration 

10 of the apparatus further comprises an instruction converting 
device between the pseudorandom number generating device and 
input switchover device. By means of the instruction 
converting device , when the pseudorandom numbers inputted from 
the pseudorandom number generating device are the defined 

15 instructions, the pseudorandom numbers are outputted without 
change, and when the pseudorandom numbers are the undefined 
instructions , they are converted into the defined instructions 
and outputted. 

According to the foregoing configuration, in the test 

20 operation, the pseudorandom numbers from the pseudorandom 
niimber generating device are guided to the instruction 
converting device and, when the pseudorandom niimbers are the 
undefined instructions, they are converted into the defined 
instructions and inputted to the instruction register via the 

25 input switchover device . In this manner , when the pseudorandom 
numbers are used as the instruction codes, the generated 
pseudorandom numbers, in the case of being the undefined 
instructions, are converted into the defined instructions. 
It thereby becomes unnecessary for the processor to implement 

30 the exception processing. Thus, the activation rate of the 
memory elements disposed in front and behind of the combining 
circuit can be at a level ecjuivalent to the same in the norzaal 
operation. Therefore, the fault detection with a high fault 
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de'tect:±on rat:e and "the fault: de^ec^lon a^ "bhe act:ual opera'tlng 
speed can be bot:h achieved. 

3. The semiconductor apparatus according -to 'the present 
lnvent;lon comprises : 
5 a processor, 

the processor having. Inside t:hereo£, an Ins'tructlon 
register and a dlf f Icult-'to-control clrcul't par^t dlfflcul't 
-to control by merely se'ttlng ^he pseudorandom numbers In t:he 
Instruction register ; 

10 a pseudorandom number generating device, 

the pseudorandom nuiDber generating device activated In 
response te the test operation and generating pseudorandom 
numbers ; 

an Input switchover device, 

15 the Input switchover device switching over between data 

Input In the normal operation and Input o£ the pseudorandom 
numbers from the pseudorandom number generating device In the 
test operation to thereby output the data or pseudorandom 
numbers to the Instruction register; and 

20 a scan shift controlling device, 

the scan shift controlling device scan Inputting the 
pseudorandom numbers from the pseudorandom number generating 
device to the dif f icult-to-control circuit part and scan 
outputting data from the dif f icult-to-control circuit part 

25 in the test operation. 

More specifically, the apparatus is configured in such 
manner that the pseudorandom numbers from the pseudorandom 
number generating device are Inputted by means of scan shift 
to the dif f icult-to-control circuit part difficult to control 

30 by merely setting the pseudorandom numbers in the instruction 
register, and the data result is outputted by means of the 
scan shift . 

In the processor including a circuit part controllable 
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by means of random Ins'tructions and another circuit: part: 
difficult: to control by means of the random Instructions, the 
described measure 1 Is adopted to the controllable circuit 
part and the scan shift Is Implemented to the 
5 . dlf f Icult-to-control circuit part. 

The foregoing configuration, as a result, enables the 
control and observation of the dlf f Icult-to-control circuit 
part, and further, the activation rate of the memory elements 
disposed In front and behind of the combining circuit can be 
10 at a level equivalent to the same In the normal operation. 
Therefore, the fault detection with a high fault detection 
rate and the fault detection at the actual operating speed 
can be both achieved. 

4. Also In the measure 3, when the Instructions are 

15 Implemented using the pseudorandom numbers which are the 
undefined Instructions, the processor Is required to Implement 
the exception processing resulting In a longer testing time. 
Therefore, the apparatus Is configured In such manner that, 
when the pseudorandom numbers are the undefined instructions, 

20 they are converted into the defined instructions and inputted 
to the Instruction register via the input switchover device. 

More specifically, in the measure 3, the configuration 
of the apparatus further comprises an instruction converting 
device between the pseudorandom mimber generating device and 

25 Input switchover device . By means of the instruction 
converting device, when the pseudorandom numbers Input from 
the pseudorandom number generating device are the defined 
instructions , the pseudorandom numbers are outputted without 
change, and when the pseudorandom numbers are the undefined 

30 Instructions , they are converted Into the defined Instructions 
and outputted. 

In the foregoing configuration , the pseudorandom numbers 
from the pseudorandom ntamber generating device are guided to 
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"the ins-bructlon conver-bing device, and, when 1:he pseudorandom 
numbers are the undefined ±nst:ruct:ions , t:hey are converi::ed 
in-bo i:he defined ins-tructions and inputted to the instruction 
register via the input switchover device in the test operation . 
5 In this manner, when the pseudorandom numbers are used as the 
instruction codes , the generated pseudorandom numbers , in the 
case of being the undefined instructions , are converted into 
the defined instructions . It thereby becomes unnecessary for 
the processor to implement the exception processing. 

10 Further, in the processor including a circuit part 

controllable by means of the random instructions and another 
circuit difficult to control by means of the random instructions , 
the described measure 3 is adopted to the controllable circuit 
part and the scan shift is implemented to the 

15 difficult- to-con trol circuit part. 

The foregoing configuration, as a result, enables the 
control and observation of the dif f icult-to-control circuit 
part, and further, the activation rate of the memory elements 
disposed in front and behind of the combining circuit can be 

20 at a level equivalent to the same in the normal operation . 
Therefore, the fault detection with a high fault detection 
rate and the fault detection at the actual operating speed 
can be both achieved. 

5 . The semiconductor apparatus according to the present 
25 invention comprises : 

a processor having an instruction register inside 
thereof ; 

a pseudorandom number generating device, 
the pseudorandom number generating device activated in 
30 response to the test operation and generating pseudorandom 
numbers ; 

a store instruction issuing device, 

the store instruction issuing device periodically 
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issuing store Ins'bruc'txons for ou'tslde from 'the internal 
register; 

a front input switchover device, 

the front input switchover device switching over between 
5 the pseudorandom numbers from the pseudorandom number 
generating device and the store instructions from the store 
instruction issuing device to thereby output the pseudorandom 
numbers or store instructions in the test operation; and 

a rear input switchover device switching over between 

10 data input in the normal operation and input from the front 
input switchover device in the test operation to thereby output 
the data or the input from the front input switchover device 
to the instruction register. 

More specifically, the apparatus is configured in such 

15 manner that, when the pseudorandom numbers from the 
pseudorandom number generating device are inputted to the 
instruction register to thereby conduct a manufacturing test, 
the contents of the internal register are periodically stored. 
According to the foregoing configuration, when a random test 

20 using the pseudorandom numbers is conducted, the contents of 
the internal register are periodically stored. In this manner , 
without using a high-function tester, the activation rate of 
the memory elements disposed in front and behind of the combining 
circuit can be at a level equivalent to the same in the normal 

25 operation, and further, the internal register can be observed. 
Therefore, the fault detection with a high fault detection 
rate and the fault detection at the actual operating speed 
can be both achieved. 

6 . The semiconductor apparatus according to the present 
30 invention comprises : 

a processor having an instruction register inside 
thereof ; 

a pseudorandom nximber / store instruction issuing device , 
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Uie pseudorandom number / store instruction issuing 
device activated in response to the test operation and switching 
over between the pseudorandom numbers and store instructions 
for outside from the internal register to thereby issue the 
5 pseudorandom numbers or store instructions; and 

an input switchover device, 

the input switchover device switching over between data 
input in the normal operation and input from the pseudorandom 
number / store instruction issuing device in the test operation 
10 to thereby output the data or the input from the front input 
switchover device to the instruction register. 

In this configuration, the pseudorandom number 
generating device, store instruction issuing device and front 
input switchover device in the measure 5 are combined into 
15 one device to configure the pseudorandom number / store 
instruction issuing device. 

This realizes an apparatus capable of exerting a function 
equivalent to the same in the measure 5 with a simpler 
configuration . 

20 7 . In the measure 6, when a plurality of registers are 
comprised, it is accordingly necessary to implement the store 
instructions plural times in order to store the contents of 
the respective internal registers, which requires a longer 
testing time. As a solution, the configuration in the measure 

25 6 further comprises a data compressing device on the output 
side of the internal registers . By means of the data compressing 
device, values in the internal register are compressed and 
data resulting from the compression is outputted to outside 
when the store instructions are implemented. 

30 The data compressing device compresses the values in the 

plural internal registers, and the compressed values in the 
internal registers can be stored in response to one store 
instruction. As a result, the activation rate of the memory 
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elements disposed in front and behind of the combining circuit 
can be at a level equivalent to the same in the normal operation , 
and further , the internal registers can be observed . Therefore , 
the fault detection with a high fault detection rate and the 
5 fault detection at the actual operating speed can be both 
achieved . 

As is clear from the foregoing description , the components 
of the apparatus , which are the pseudorandom number generating 
device, input switchover device, instruction converting device, 

10 scan shift con trolling device, store instruction issuing device , 
and pseudorandom number / store instruction issuing device, 
may be comprised of hardware or software in part or in whole . 

The foregoing and other aspects of the present invention 
will become apparent from the following description of the 

15 invention when considered in conjunction with the accompanying 
drawing figures . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram illustrating the configuration 
20 of a semiconductor apparatus according to Embodiment 1 of the 
present invention . 

Fig. 2 is a block diagram illustrating the configuration 
of a semiconductor apparatus according to Embodiment 2 of the 
present invention . 
25 Fig. 3 is a block diagram illustrating the configuration 

of a semiconductor apparatus according to Embodiment 3 of the 
present invention . 

Fig. 4 is a block diagram illustrating the configuration 
of a semiconductor apparatus according to Embodiment 4 of the 
30 present invention. 

Fig. 5 is a block diagram illustrating the configuration 
of a semiconductor apparatus according to Embodiment 5 of the 
present invention . 
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Fig. 6 is a block diagram illustrating the configuration 
of a semiconductor apparatus according to Embodiment 6 of the 
present invention . 

Fig. 7 is a block diagram illustrating the configuration 
5 of a semiconductor apparatus according to Embodiment 7 of the 
present invention. 

Fig. 8 is a block diagram illustrating the configuration 
of a semiconductor apparatus according to a conventional 
technology . 

10 In all these figures, like components are indicated by 

the same numerals 

DETAILED DESCRIPTION 
Hereinafter are described preferred embodiments of the 
present invention relating to a semiconductor apparatus 
15 referring to the drawings. 
Embodiment 1 

The semiconductor apparatus according to Embodiment 1 
of the present invention is described referring to Fig. 1. 

In Fig. 1, a numeral 1 is a semiconductor apparatus, a 

20 numeral 10 is a processor, a numeral 8 is data input to the 
processor 10, a nximeral 9 is data output from the processor 
10, a numeral 11 is a pseudorandom number generating device 
as a novel component, and a nximeral 14 is an instruction register 
inside of the processor 10 . A numeral 13 is an input switchover 

25 device for selecting the data input 8 in normal operation and 
selecting pseudorandom numbers outputted from the pseudorandom 
number generating device 11 in a test operation to thereby 
output the data or pseudorandom numbers to the instruction 
register 14. A numeral 12 is a switchover control signal for 

30 controlling the switchover of the inputs by the input switchover 
device 13. The input switchover device 13 is, for example, 
comprised of a selector. 

A test conducted in the manufacturing process of the 
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semiconductor apparatus according to the foregoing 

configuration is described below. 

In the test conducted in the manufacturing process, the 

input switchover device 13 is controlled by means of the 
5 switchover control signal 12 so that the pseudorandom numbers 

generated in the pseudorandom number generating device 11 are 

directly inputted to the instruction register 14 . The 

processor 10 operates the pseudorandom numbers inputted to 

the instruction register 14 as the instruction codes and 
10 implements the data output 9. The data output 9 is compared 

to an expected value . 

According to this embodiment, because the instructions 

implemented by the processor 10 stand on the pseudorandom 

numbers, the test in the manufacturing process can be 
15 implemented with an activation rate equivalent to the same 

in the normal operation. A high fault detection rate can be 

thus easily achieved. 

Embodiment 2 

The semiconductor apparatus according to Embodiment 2 
20 of the present invention is described referring to Fig. 2. 

In Fig . 2 , a numeral 15 is an instruction converting device 
as a novel component. The instruction converting device 15 
is inserted between the pseudorandom number generating device 
11 and input switchover device 13. The instruction converting 
25 device 15 is configured in such manner as output ting the 
pseudorandom numbers inputted from the pseudorandom niimber 
generating device 11 without change when the inputted 
pseudorandom numbers are defined instructions and converting, 
when the inputted pseudorandom numbers are undefined 
30 instructions, the undefined instructions into the defined 
instructions to thereby output the defined instructions . Any 
other component in Fig. 2 is identical to those in Fig. 1 of 
the Embodiment 1 , therefore the same reference numerals are 
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simply appended to the components and the descriptions thereof 
are omitted. 

In the test conducted in the manufacturing process, the 
input switchover device 13 is controlled by means of the 
5 switchover control signal 12 so that paths of the pseudorandom 
number generating device 11 and instruction converting device 
15 are connected to the instruction register 14 . When the 
pseudorandom numbers generated in the pseudorandom number 
generating device 11 are the defined instructions, the 

10 instruction converting device 15 inputs the defined 
instructions to the instruction register 14 via the input 
switchover device 13 without change. When the pseudorandom 
numbers are the undefined instructions, the instruction 
converting device 15 converts the undefined instructions into 

15 the defined instructions . The outputted defined instructions 
are inputted via the input switchover device 13 to the 
instruction register 14. As a result, the random defined 
instructions are inputted to the instruction register 14 . The 
processor 10 operates based on the defined instructions 

20 inputted to the instruction register 14 and implements the 
data output 9 . In brief, the defined instructions are randomly 
implemented. The data output 9 is compared to an expected value . 

According to this embodiment, the defined instructions 
alone are inputted to the instruction register 14, which makes 

25 it unnecessary for the processor 10 to implement exception 
processing. As a result, the testing time can be reduced. 
Further, because the instructions are randomly implemented, 
the test in the manufacturing process can be implemented with 
the activation rate equivalent to the same in the normal 

30 operation . 

Embodiment 3 

The semiconductor apparatus according to Embodiment 3 
of the present invention is described referring to Fig. 3. 
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In Fig. 3 , a numeral 16 is a dif f icult-to-control circuit 
part constituting a circuit part difficult to control by means 
of the random instructions. A numeral 17 is a scan shift 
controlling device for controlling scan input and scan output 
5 of the pseudorandom numbers from the pseudorandom number 
generating device 11 with respect to flip-flops disposed in 
front and behind of a combining circuit in the 
difficult- to-con trol circuit part 16 . Any other component in 
Fig. 3 is identical to those in Fig. 1 of the Embodiment 1, 

10 therefore the same reference numerals are simply appended to 
the components and the descriptions thereof are omitted. 

In the test conducted in manufacturing process , the input 
switchover device 13 is controlled by means of the switchover 
control signal 12 so that the pseudorandom numbers generated 

15 in the pseudorandom number generating device 11 are directly 
inputted to the instruction register 14. The processor 10 
operates the pseudorandom numbers inputted to the instruction 
register 14 as the instruction codes and implements the data 
output 9 . The data output 9 is compared to an expected value . 

20 In contrast to that, in the difficult- to-con trol circuit 

part, the pseudorandom numbers from the pseudorandom nximber 
generating device 11 are scan inputted to the flip-flops by 
means of the scan shift controlling device 17 to thereby detect 
faults . 

25 According to this embodiment , the processor 10 implements 

the instructions based on the pseudorandom numbers to any 
component other than the dif f icult-to-control circuit part 
16. Therefore, the test in the manufacturing process can be 
implemented with an activation rate equivalent to the same 

30 in the normal operation . A high fault detection rate is thus 
easily realized. 
Embodiment 4 

The semiconductor apparatus according to Embodiment 4 
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of the present invention Is described referring to Fig. 4. 

The semiconductor apparatus 1 according to this 
embodiment constitutes the configuration shown in Fig. 3 of 
the Embodiment 3 with the instruction converting device 15 
5 as in the Embodiment 2 further provided therein. That means 
that the instruction converting device 15 is configured in 
such manner as being inserted between the pseudorandom number 
generating device 11 and input switchover device 13 and, when 
the pseudorandom numbers inputted from the pseudorandom number 

10 generating device 11 are the defined instructions, outputting 
the inputted pseudorandom numbers without change, while, when 
the inputted pseudorandom numbers are the undefined 
instructions, converting the undefined instructions into the 
defined instructions to thereby output the defined instructions . 

15 Any other component in Fig. 4 is identical to those in Fig. 
3 of the Embodiment 3, therefore the same reference numerals 
are simply appended to the components and the descriptions 
thereof are omitted. 

In the test conducted in the manufacturing process , the 

20 input switchover device 13 is controlled by means of the 
switchover control signal 12 so that the paths of the 
pseudorandom number generating device 11 and instruction 
converting device 15 are connected to the instruction register 
14 . When the pseudorandom numbers generated in the 

25 pseudorandom number generating device 11 are the defined 
instructions, the instruction converting device 15 inputs the 
defined instructions to the instruction register 14 via the 
input switchover device 13 without change . When the 
pseudorandom numbers are the undefined instructions, the 

30 instruction converting device 15 converts the undefined 
instructions into the defined instructions , which are outputted 
and inputted via the input switchover device 13 to the 
instruction register 14. As a result, the random defined 
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instructions are constantly inputted to the instruction 
register 14. The processor 10 operates based on the defined 
instructions inputted to the instruction register 14 and 
implements the data output 9. In brief, the defined 
5 instructions are randomly implemented. The data output 9 is 
compared to an expected value. 

In contrast to that, in the difficult- to-con trol circuit 
part 16 , the pseudorandom numbers from the pseudorandom number 
generating device 11 are scan inputted to the flip-flops by 
10 means of the scan shift controlling device 17 to thereby detect 
the faults . 

According to this embodiment, with exception of the 
dif f icult-to-control circuit part 16 , the defined instructions 
alone are inputted to the instruction register 14, which makes 

15 it unnecessary for the processor 10 to implement the exception 
processing. As a result, the testing time can be reduced. 
Further, because the defined instructions are randomly 
implemented, the test in the manufacturing process can be 
implemented with an activation rate equivalent to the same 

20 in the normal operation . A high fault detection rate can be 
thus easily realized. 
Embodiment 5 

The semiconductor apparatus according to Embodiment 5 
of the present invention is described referring to Fig. 5. 

25 The semiconductor apparatus 1 according to this 

embodiment constitutes the configuration shown in Fig. 1 of 
the Embodiment 1 with a store instruction issuing device 18 
and input switchover device 19 further provided therein. The 
store instruction issuing device 18 periodically issues store 

30 instructions instructing values in an internal register (not 
shown) to be stored outside . The front input switchover device 
19 is configured in such manner as switching over between the 
pseudorandom number generating device 11 and store instruction 
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issuing device 18 to thereby output the pseudorandom numbers 
or store instructions to the rear input switchover device 13. 
More specifically, the front input switchover device 19 is 
configured in such manner as being capable of inputting the 
5 pseudorandom numbers or store instructions to the instruction 
register 14 inside the processor 10 . The front input switchover 
device 19 is comprised of, for example, a selector as in the 
case of the rear input switchover device 13 . Any other component 
in Fig. 5 is identical to those in Fig. 1 of the Embodiment 

10 1, therefore the same reference numerals are simply appended 
to the components and the descriptions thereof are omitted. 

In the test conducted in the manufacturing process, the 
rear input switchover device 13 is controlled by means of the 
switchover control signal 12 so that the f ront input switchover 

15 device 19 is selected. The front input switchover device 19 
periodically switches over between the pseudorandom number 
generating device 11 and store instruction issuing device 18. 
In this manner, the pseudorandom numbers generated in the 
pseudorandom number generating device 11 or the store 

20 instructions outputted from the store instruction issuing 
device 18 are inputted to the instruction register 14 via the 
rear input switchover device 13 . As a result, the pseudorandom 
numbers or store instructions are inputted to the instruction 
register 14. More specifically, the store instructions are 

25 periodically implemented while the instructions are randomly 
implemented. The processor 10 operates the pseudorandom 
numbers inputted to the instruction register 14 as the 
instruction codes and implements the data output 9 . The data 
output 9 is compared to an expected value, and the values in 

30 the internal register are periodically observed in response 
to the store instructions . 

According to this embodiment, because the instructions 
implemented by the processor 10 stand on the pseudorandom 
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ntimbers , t:he test: ±n t:he manufacturing process can be 
Implemented with an activation rate equivalent to the same 
in the normal operation. Further, the test can be efficiently 
implemented because the values in the internal register are 
5 periodically observed. 
Embodiment 6 

The semiconductor apparatus according to Embodiment 6 
of the present invention is described referring to Fig. 6. 

The semiconductor apparatus 1 according to this 

10 embodiment constitutes the configuration shown in Fig. 1 of 
the Embodiment 1 with a pseudorandom number / store instruction 
issuing device 20, in place of the pseudorandom number 
generating device 11, further provided therein. The 
pseudorandom number / store instruction issuing device 20 

15 periodically switches over between the pseudorandom numbers 
and store instructions for outside from the internal register 
and outputs the pseudorandom nxambers or store instructions. 
More specifically, the pseudorandom niunber / store instruction 
issuing device 20 is configured in such manner as being capable 

20 of inputting the pseudorandom numbers or store instructions 
to the instruction register 14 inside of the processor 10. 
Any other component in Fig. 6 is identical to those in Fig. 
1 of the Embodiment 1 , therefore the same reference numerals 
are simply appended to the components and the descriptions 

25 thereof are omitted. 

In the test conducted in the manufacturing process, the 
input switchover device 13 is controlled by means of the 
switchover control signal 12 so that the pseudorandom numbers 
or store instructions generated in the pseudorandom number 

30 / store instruction generating device 20 are inputted to the 
instruction register 14 via the input switchover device 13 . 
In this manner, the pseudorandom numbers or store instructions 
are inputted to the instruction register 14 . That means that 
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the store Instructions are periodically implemented while the 
instructions are randomly implemented. The data output 9, 
which results from the input of the pseudorandom numbers 
generated in the pseudorandom number / store instruction 
5 generating device 20 to the instruction register 14 , is compared 
to an expected value. 

According to this embodiment, because the instructions 
implemented by the processor 10 stand on the pseudorandom 
numbers, the test in the manufacturing process can be 
10 implemented with an activation rate equivalent to the same 
in the normal operation. Further, because of the periodical 
observation of the values in the internal register, the test 
can be efficiently implemented. 
Embodiment 7 

15 The semiconductor apparatus according to Embodiment 7 

of the present invention is described referring to Fig. 7. 

The semiconductor apparatus 1 according to this 
embodiment constitutes the configuration shown in Fig. 6 of 
the Embodiment 6 with a data compressing device 22 for 

20 compressing values in internal registers 21 further provided 
therein. Any other component in Fig. 7 is identical to those 
in Fig. 6 of the Embodiment 6, therefore the same reference 
nximerals are simply appended to the components and the 
descriptions thereof are omitted 

25 In the test conducted in the manufacturing process , the 

input switchover device 13 is controlled by means of the 
switchover control signal 12 so that the pseudorandom numbers 
or store instructions generated in the pseudorandom number 
/ store instruction generating device 20 are inputted via the 

30 input switchover device 13 to the instruction register 14 . 
In this manner, the pseudorandom numbers or store instructions 
are inputted to the instruction register 14 . That means that 
the store instructions are periodically implemented while the 
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instrucbions are randomly implemented. The data output 9, 
which results £rom the Input of the pseudorandom numbers 
generated in the pseudorandom number / store Instruction 
generating device 20 to the Instruction register 14 , Is compared 
5 to an expected value. 

Because a plurality of the Internal registers 21 Is 
provided, it is generally necessary to Implement the store 
instructions plural times In order to store the values in all 
the internal registers 21. In contrast to that, the 

10 semiconductor apparatus 1 according to this embodiment 
comprises the data compressing device 22 as described so that 
the values in the internal registers 21 in accordance with 
the plural input patterns are compressed by the data compressing 
device 22 to thereby combine the respective output results 

15 per pattern with the compressed values of the internal registers 
21 and output the combined result in response to one store 
instruction. The fault detection and observation of the 
internal registers 21 are thereby implemented. 

According to this embodiment, because the instructions 

20 implemented by the processor 10 stand on the pseudorandom 
numbers, the test in the manufacturing process can be 
implemented with an activation rate equivalent to the same 
in the normal operation. Further, because the values in the 
plural internal registers are periodically and collectively 

25 observed, the test can be more efficiently implemented. 

From the above description, it will be apparent what the 
present invention provides . 
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